Carboxyl-terminal peptides as probes for Escherichia coli ribonucleotide reductase subunit interaction: kinetic analysis of inhibition studies.
The active complex of Escherichia coli ribonucleotide reductase comprises two dissociable, nonidentical homodimeric proteins, B1 and B2. When B2 is the varied component, the reductase activity is competitively inhibited by synthetic peptides of varying lengths corresponding to the C-terminus of protein B2. This finding provides the first evidence that the C-terminal peptides and protein B2 share the same binding domain on protein B1. Our data also show that two molecules of peptide can bind to protein B1 with equal affinity. Similar inhibition constants (18 microM) were obtained for peptides containing the C-terminal 20, 30, and 37 residues. When the invariant residue Tyr 356 was omitted, a 2-fold decrease in peptide inhibitory ability was observed. A small peptide, lacking the last 11 residues, had virtually no inhibitory potency. These results, coupled with our previous observations that truncated protein B2, in which one or both polypeptide chains are missing approximately 24 C-terminal residues, had considerably lower or no affinity for B1, suggest that the C-terminal regions are the major determinants in the B1-B2 interaction. In the Appendix, two methods for treatment of kinetic situations pertinent to the ribonucleotide reductase system are presented. One method deals with the determination of kinetic parameters for two components present at comparable levels; the other is concerned with the differentiation of linear and nonlinear competitive inhibition involving the binding of two inhibitor molecules. Both methods should find application to other similar cases.